Geography Should Not Be Destiny: Focusing HIV/AIDS Implementation Research and Programs on Microepidemics in US Neighborhoods
African Americans and Hispanics are disproportionately affected by the HIV/AIDS epidemic. Within the most heavily affected cities, a few neighborhoods account for a large share of new HIV infections.
Addressing racial and economic disparities in HIV infection requires an implementation program and research agenda that assess the impact of HIV prevention interventions focused on increasing HIV testing, treatment, and retention in care in the most heavily affected neighborhoods in urban areas of the United States.
Neighborhood-based implementation research should evaluate programs that focus on community mobilization, media campaigns, routine testing, linkage to and retention in care, and block-byblock outreach strategies. ( 
GEOGRAPHIC AND RACIAL DISPARITIES IN HIV INFECTION
New research underscores the pivotal role that sexual networks, structural factors, and geography play in potentiating HIV risks; a recent study published in Morbidity and Mortality Weekly Report revealed strong associations between HIV and poverty, low socioeconomic status (SES), unemployment, and lower educational attainment in 24 US cities.
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A subsequent article published in the same journal showed that AIDS prevalence was 2.3% overall in urban census tracts with high poverty rates. 4 Similarly, new mapping tools (for examples, see www.aidsvu.org) help visualize associations between low SES, race, and geographic clustering of HIV infections in these same heavily affected communities. HIV prevalence rates in certain urban neighborhoods rival those of some sub-Saharan African countries. Within the most highly affected US cities, a discrete number of specific neighborhoods account for a large share of HIV infections and AIDS-related mortality. For example, in Washington, DC, 2.7% of the general population is infected with HIV, but the epidemic is most heavily concentrated in wards 5, 6, 7, and 8, where residents are predominantly African American and of low SES, and where the HIV prevalence rate is as high as 3.1%. This is a stark contrast with ward 3, where residents are predominantly White and of higher SES, and the HIV prevalence rate is 0.4%. 5 Similarly, although New York City has an overall HIV prevalence rate of 1.4%, the predominantly African American and Hispanic neighborhoods of East Harlem, Central Harlem, HighBridge Morrisania, and Hunts Point---Mott Haven, as well as predominantly White Chelsea, have rates ranging from 2.4% to 4.5% ( Figure 1 ). However, AIDSrelated mortality rates in the predominantly White neighborhood of Chelsea, which has a large gay population, are far lower than those in other predominantly African American and Hispanic neighborhoods with high infection rates.
Finally, Philadelphia's HIV infection rate of 114 per 100 000 is five times the national average. Although HIV prevalence in Philadelphia is high among residents of Center City, an affluent, predominantly White neighborhood with a large gay community, AIDS-related mortality in Center City is far lower than that in predominantly African American neighborhoods with high rates of infection ( Figure 2) . 6 These higher rates of HIV infection and AIDSrelated mortality in inner-city communities exemplify many of the public health challenges our nation faces in addressing domestic HIV/AIDS microepidemics. The National HIV/AIDS Strategy (NHAS) calls for reducing HIV incidence, increasing access to care, reducing HIV-related health disparities, and distributing resources to the most heavily affected communities. To accomplish these objectives, the Centers for Disease Control and Prevention (CDC) has allocated $64 million for Enhanced Comprehensive HIV Prevention Planning demonstration project grants for the 12 metropolitan areas with the largest number of people living with AIDS; together, these municipalities account for 44% of the nation's AIDS cases.
HIV infection often clusters in neighborhoods that already experience significant social and economic burdens; thus, if the NHAS is to be maximally effective, public health officials will need to address these microepidemics by concentrating resources, program evaluation efforts, and implementation research in the most heavily affected communities. We outline an implementation research agenda and strategy that prioritizes a neighborhood-centered approach to HIV prevention. In the context of HIV/AIDS, implementation research could be used to develop and determine the best ways to scale programmatic efforts to increase the number of people living with HIV/AIDS who are virologically suppressed. Given the focal nature of the US epidemic, the aforementioned racial disparities suggest that culturally tailored and geographically circumscribed efforts are needed to promote more widespread uptake of testing and treatment in neighborhoods with high HIV prevalence rates.
THE CASE FOR
Although recent analyses show that many federal HIV/AIDS expenditures are allocated to In an era of scarce resources and fiscal challenges, our most effective HIV prevention resources should be deployed to the most heavily affected communities. One way to enhance the impact in these communities would be piloting implementation research in which neighborhoods are the unit of intervention and analysis. A neighborhood-based implementation research agenda could start by developing and evaluating programs that 1. engage local community leaders to help design culturally appropriate initiatives that encourage HIV testing and treatment and address stigma, 2. create widespread media messages featuring local community leaders promoting HIV testing and treatment in the most heavily affected neighborhoods, 3. make routine testing readily accessible to all residents, 4. enhance efforts to link and retain people in care, and 5. increase local access to HIV testing and care through neighborhood, block-by-block, and even door-to-door testing, engagement, and linkage to care programs.
Each of these elements has been deployed in a limited number of settings in the United States, including the Bronx, New York, and Philadelphia, Pennsylvania, as well as in Thailand and Kenya. We argue that additional efforts should be made to use this implementation strategy in other highly affected communities in the United States. Such programs could help normalize HIV testing, identify undiagnosed infections, link and retain individuals in treatment and care, and provide uninfected persons with prevention interventions.
Community mobilization and leadership are critical in raising awareness, fighting stigma, tailoring programs to local contexts, and stimulating demand for testing and treatment services. New HIV prevention models in developing countries that combine community mobilization with promotion of HIV testing in narrowly defined geographic catchment areas have led to increased testing uptake. 13 Domestic programs also offer important lessons.
The Black AIDS Institute's Black Treatment Advocates Network has trained and mobilized a team of advocates nationwide to test and link more African Americans living with HIV to care. In New York City, the Bronx Knows HIV Testing Initiative, which brought together more than 75 local partners to scale up HIV screening in that highly affected borough, conducted 607 570 HIV tests between June 2008 and June 2011; the overall seropositivity rate was 0.9%, and 84% of newly diagnosed individuals were linked to care within one year of their diagnosis (see the case study in the next section). The Philadelphia Do One Thing campaign employs a social marketing and community mobilization strategy to promote HIV testing and treatment, routine testing in a federally qualified health center, and door-to-door testing outreach, all in a highly affected neighborhood. The program, which has tested more than 2700 individuals for HIV with a 0.7% seropositivity rate, has drawn on community mobilization to increase initiation of testing and treatment. 14 The San Diego Lead the Way program promotes universal HIV testing and compares testing acceptance among adults who selfselect to be tested at community HIV testing sites and those who are approached in a door-todoor testing program; the program also focuses on testing an entire neighborhood. Harlem United's block-by-block HIV testing program revealed high rates of HIV infection in Harlem. Finally, HPTN 065, an NIH-funded trial, seeks to expand the "test and treat" model in Washington, DC, and the Bronx via community engagement, HIV testing, engagement in care, and medication adherence interventions.
These testing and linkage-tocare programs have shown success in drawing on community mobilization to promote local ownership and sustainability of HIV testing and treatment programs; however, further evaluations are needed to assess the effectiveness of such programs and highlight opportunities for scaling up local efforts across the country. Although focused efforts in higher prevalence settings may engage fewer people than broader based campaigns, these initiatives are likely to be more cost-effective than other options.
In addition, home-based selftesting for HIV may provide an opportunity to increase testing among the approximately 18% of Americans with HIV who are estimated to be unaware of their status. Home-based HIV testing programs in Kenya have been effective in enrolling individuals in care services before they become ill.
15 Preliminary data from the United States suggest that selftesting may increase the frequency of repeat testing among at-risk men who have sex with men. 16 Home-based HIV testing may be a useful harm reduction tool, particularly for individuals who rarely use condoms. Moreover, given the high rates of stigma in many communities, home-based testing programs in nonclinical settings may be important new tools to use in neighborhood-based testing and treatment campaigns; implementation research programs could evaluate whether self-and homebased HIV testing increase the number of people who know their status in the most heavily affected neighborhoods of the United States. Media engagement is also critical in addressing the overwhelming stigma associated with HIV in many communities and in stimulating demand for HIV testing and treatment. Several recent municipal media campaigns have promoted HIV testing, including Test Miami, Get Screened Oakland, and Come Together DC. The CDC's Testing Makes Us Stronger campaign promotes HIV testing among African American men who have sex with men, and Greater Than AIDS promotes HIV/AIDS awareness nationwide. Although greater efforts are needed to evaluate the impact of these programs with respect to encouraging the demand for and acceptability of HIV testing and treatment, understanding how these campaigns have developed locally tailored, positive, destigmatizing media messages to promote HIV testing and treatment in the most highly affected neighborhoods should be an important component of a geographically focused HIV prevention strategy.
Reducing HIV/AIDS disparities requires far greater effort to design and evaluate programs that aim to enhance rates of engagement and retention in care within the most heavily affected neighborhoods in the United States. One component of such an effort is a microlevel analysis of trends in engagement and retention in care at the neighborhood level. Patient navigation programs designed for HIV-positive populations have been associated with improved health outcomes and HIV virological suppression. 17 In addition, during HIV care visits, health system interventions should be coupled with interventions designed to promote safer sex among those living with HIV.
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A neighborhood-focused implementation research agenda should tailor these interventions to the most heavily affected communities.
CASE STUDY: BRONX KNOWS
In 2007, HIV prevalence in the Bronx was 1.7%, higher than the citywide prevalence of 1.3%, and more than one Bronx neighborhood had a prevalence rate as high as 2.6%, 19 
CONCLUSIONS
A robust set of HIV prevention tools are now available that can help reduce HIV transmission rates. These tools include condoms, syringe services, antiretroviral medications to promote primary and secondary HIV prevention, clinic-based interventions for HIV-positive individuals, behavioral interventions targeting those at high risk for HIV, and health system interventions designed to enhance linkage to and retention in care. However, in the absence of knowledge regarding how to optimally combine these tools to best identify and engage individuals with HIV and those at risk, their impact will be attenuated. Individuals' risk of acquiring HIV infection is the result of a complex interplay between individual risk behaviors and community-level factors, making neighborhoods important settings for addressing microepidemics in the United States.
To date, many HIV prevention interventions have been studied and used independently. There is a need for implementation research programs that better assess the combined effects of much more intensive efforts focusing on HIV testing and treatment, engagement and retention in care, and community mobilization in neighborhoods with high rates of HIV infection. Each of these components will be critical in achieving higher rates of suppressed viral RNA among individuals with HIV, which in turn will reduce HIV transmission. 8, 9 In addition, coupling use of geospatial mapping with epidemiological analysis could help tailor a precise approach to each neighborhood, including developing door-to-door and home-based HIV testing and outreach efforts as well as patient navigation and linkage to care programs adapted to local communities' needs. The Bronx Knows program improved rates of HIV testing, diagnosis, and linkage to care across an entire New York City borough, and its impact was assessed through implementation research. Similar initiatives are needed in other heavily affected neighborhoods around the country, including creative new strategies to diagnose individuals and link them to HIV care, as well as retain them in care. These campaigns may include door-to-door and home-based testing efforts to raise HIV awareness and testing rates, expansion and tailoring of patient navigation programs to enhance linkage to and retention in care in the most heavily affected neighborhoods, and safer sex interventions for individuals with HIV.
